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Introduction liridgeboudiig beiweeln civ il and defenc ( lent e. and
maitennce(Itit teChniologv base t, siipp it these

The D~efence Science and Technology Organisation cli% ities.
(DSTO) in the Departmnent of Defence exist s t o help t he A formial statement of DST l t i m s "i g eii Intside the(
Australian Defence Force take hest advantage oftmoden h.1 ack cover.
technology. This booklet provides information about The work , the lalioratllrie, extends a los a wide
DSTo and the activities of its laboratories. The relation noct rumno scienice. technology aid engi neerintg. Fields in
ship of DSTO with external science is also discosseci. wim~ si.._i~ ,i is being done include
Names of laboratoni and grou p leader, are given toI aerodvitanicir
facilitate some increased interaction with other Australian .aircra ft let balit% atid iiltieiabiliv
.scientists and technologists.

DSTO is the second largest research and development aicattrtre
organisation in Australia. There are sotme 1000) pro- atititiltilon
fessiiinal scientists or engineers in its total staff it ab out 10111 i s

4400). The current annual oplerating costs 01 soniie 51411% tl haracterlsatiloi ,I thei Auistrailiant physical enivironmient
is about T' of the defence outlay. a~nt itls

l)ST() has a central office in Canberra. represetitatives cIiillti lti 11,1ics 00 andcomliti iti
in London and Washington, and ten laboratories inl Soot h 1,lplc ie ull
Australia. Victoria. NSW. ACT. Tasmania and Q I ii il sli iiifd
land. The C hief IDefence S ciettist. Professor I'. F Finik, lit'

CB. CBE. FT5. is the head IfD1)51. and is tliplwrie eil i *,ii.-tiusue

the central office bly a deputy MNIr GE. . Bach w., aid I ll\

and management staff.
I)ST() has the D efence Firce anil iefence i m lit r\ a

its principal cuistomners. [he work If IISiT) i dfireit leilt,
tneet the needs, of Australian defence. piresenit atdtiltli r.
and there is rins iderabItle interact Iion between DST()). it".

Defenrce Force and defence itidusttx. Scieti ic mIolS
are attached tI service headquarters itt ( anberia adl

D~espite DSTO's st rong aligntment with dlefetnce. li I)I

DSTO skills and facilities are avaiabfle fii tin-dielen til

tasks if defence prioirit ies piertnit. lInteract ionsliiwei

I)STO staff and tither workers in their fields, are etn
couraged.

Role and activities of DSTO Ii-, a,',,. Isl ,~lt ~ljl
[he majior activ-ities ufDt O( in helpitng .-\tst -alia Ill miake * 'llIC/rl~I11~, , ,>h 1 I I C 1)1

best use iif mtodiern technllg% iii defeince are
si-ientifii- technlogical inptit Iin l lillt ilti if clefeitie

*suppo~irt in the cholice. tise and mainteniance o~f equipmtent,

*inivestigation If Service firlis where special features
If the Australian phYsical or tiilita-v environilent are

i. ticertued.

* ittt' ie develoipmetnt of selected equipment, usually
for requLirentints peculiar to Australia 1 where practicable.
etigineercing development is passed toi i ndiistixl -

*suipport foir, and techololgy transfer to. defence industi..
*sttidies. trials and exercise attaly\sis.
*internatiiinal c-olperat ion in defein-e sciencie all(l tech-
nilligy ill keep) abreast lit overseasin i-lur\tii nli gy -

a significant coi mpounent o f our allian-e,.



*electronic warfare trials and e% aluat ion of defence equipnment anid stores

*energy and fuel., together with anal vtical and operational research stud ie,

*explosives on matters such as logistics, manpower. sensor arid

*fatigue of materials weapons systems, anid st rategiic- tactical opt ions a rid tor rc
mixes-

food sciences DSTO is perhaps best known for the major projects
*guidance and control systemts developed to meet specialised Australian requiremenits.
infrared technology eg. the .lindalee over- the- horizon radar. Mulloka ship

ionospheric physics sonar. Barra sonohuoY and Ikara long range anti- sub-
lases ad eectr-opicsmarine weapon. Although these are impor-tant. tasks

laeris ndeneootc associated with the development of new equipment repre-

sent only about 20', of D)81O internal work (where
*microwave propagation practicable development is contracted out). TIhe diagrami

m nicroiprocessor applications below s.hows a hbreakdow n of' DSTIN effort.

*mycology

*oceanography and ocean engineering

pharmaclog Forward planning and
*physiology program control
*polymer chemistry Each veat [)TO Vprlepate. a tilling five Year research plan

* propellantssfhowing the proposed ;illoi-atiOn ofIT resities to 29t areas:
*radar eg. Aircraft and Air OIperationts, Survxeillance of -nder-
*radio communications water Targets. Ibis Itlair is based on inputs from
*rocket motors laboratory sietitsts anid engineers.

*satellite communications Se,-vice opieratlional aird enrgineerinig stall.

*sonar i-entril piilii-v staffs lService. scietifiic. strategic. itrdiis

*systems. systems modelling and integration trx and finince).

ALLOCATION OF DSTO RESOURCES

Maintenance and develoipmtent of spreciailised facilities

Civilian industry anif science activiti a 1 eeomn ~ I) )cpblte

~ Oprattittt Ireseatch

4 Supprt fur Austrlin trodluction of

33%defence equipnreit

Maintaining arid imrproiving the effectiveness7
if the cuurrenlt D efence F~orce

2%Services 
equ iptment acqui sitin trcis

Development or suipervision if' d evelorpmenut

2fnweqimn
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latter, the plannei lvl of' ci li ital Dils! Iuo c Ieiiiiisi ttiltiti1 1111 titt-h il,i d witik I, as ttlahli- to ill hi' di

ideterniineii ill tlic11Rtittoln with other- itemnd s oin the stwilt ito itit trchI'111li .gl iiitt niiilt it-s I hiouigh thle usual

dci r lit, to nd s. titans ofi poliblii-attol ''t Itpir'. tiltiiipit iii iii (oni-

The inalls- agreed ilS I) plait shoiws dtesiredlt rend, iii tiittii's andt li-iriti-i lef 'ut-ii'. t ItitI'it iii iiixh pro-

the riuTUres allotiated to eai-h area. However therte is trsiiiill it-er S 'ir tin-i-. Will hi- I Sit) ijlibli-at its

flexiiiiitv to ;ii-i-iinitoidate signiticatit iUtdtireseelltu ielip- are ilihlie 1.teli'ti

itientsl. Miut-h it DlSiPfl, i-iui-ul si t kIs im uihe is jilihili to

A pprouval oit individual research tasks consistent with itefettn cits witi-uI i g- itl I SA. IlK. tCaitada

the plan is detenttralised ats tat- as is 1irai-icable. App-osval itti Ness !ealiih ll" uttih '111,1mu- , it a 'I uc' k rilt el

iii larger tasks requires formal itotsuitation with the 00& it ireei-ttiit stutItt hi- 'ut ri-~ kit is it s Thei

lsrvices and tither divisions ofI thre departmnint, while lcnta o'ei 'tlr'2iuIil

serv large tasks siteh as tHarra aind -lindalee require t 'I' aim> i altriu ittt.-M1 it t '' 1, 'ntutge (Ii i

separate gtivi.rritncnt apipriovali. Typically ill a Year DST() laltiratiuii litctls i'iti 11"l ttiti ii-. ii I') ' s th iitti s

takes in iiver 200t larger tasks (each requiring inore thait ditiattiii I )) ttrtl,-pi1t, ,i In I, I dIt-e 4;i -T

iinie protfessional itan Year of efftir iplus necessary support) ssiirkttg groupii~s ws Iii hi ' t o ,. cIIn ,t ,It non filli lar ilelenuec

and several t hiousand smaller tasks Imany in the form o' seler .

oslakis.IttItt its etlit ,tIt t hen I, I\ ci 'irii titug a riesing

Interaction witth other develi I an aiirbrner pimte-sir niat~ t-hi ill.Aii tai

science and technology soutltttuv. Tlhe Barrait' nlmo% is"as iieveliipri 1)v i)>.t)
anid Aiisi talian itistrs atid is t' it- inronduion for hut h

D'T ilencoitrigei cotts tbi ette its 'ta't, and H&il cotuntt rule'.
sworksers iii itiistr is''eslllutr

t
tt antd tertiary' edIitiitital

iinstituitii'tt whirr there is itutal lit-iefit. i)-R 1511 li'oi

tiperatedi in staft exchanges. iti-iigrlieit, so Iit suts lras e

atl 1)511 labliairirs atld stall t'iiiidiett tii a sn s Iwillitig
to (-(insider- further ptripotsals. Sit'( cial i 151 skills oir

fac~ilities titot as atlalile elsewthire iii Ausitralia ca itt ui.tsid

us the lltiit-det[e ii iiiintiitiits it ;itii ritit's it i tleitte

tasks permiit.

D Sit) spoiitsoriship Prose' grouips gal heri itR&D worsttkets

fitnu indiiStr%. tettiary, edlCTIiit-itiitl intitt itnS. titfeiti

intl ither goivertnmetnt labtoratorte ie lttisits

lptsta etc. ini somtei spet talsei arias. aind i'tttttta''i co

itrdinatiotn of, sharing ofIt r-eJIThi tasks. Ftor examtplle. t heit'

it-e g' tils itl terttirniattie ofI strucltiutl idtiesiv i'. titt ill

inartite gi'iphvsics, with eitijhasis ,ii the intitii'i 4'

sititli with the sea flootr.
Fit utliititS eCuitiutuIC reastins Atstrili ittis smo' st '' ,, '

have tmuch less need thtn foi- vxtittlli theii I nitd i-t uitc-

research that tiight leatd ti tnew5 lerili itt ni s5( ctlt 1, it-
of- technloigi es. Nesethieli's5 s- hasO im i' itt-t lioii 7. Hi., ::i.''fi ,, A, w, q ihti/t , t"''

oIr ar cntt ctst w'ith steititi . - i-tg e u a inl '11,01fti'i -11, 1 - , 'r il !/1----



INTERACTIiON kI1'H OTHFR SCilIE.NCEF ANID TE('HNOLO(~

% 1,1 rt (r-t la rticipititn i intr'rn tienal scItenttifc research t'r, " r

'rieji ('SIN ritists aind enginer. or achle' in -rai nd
{ hiet ,bes semzmtttr's. Istitutes and Icarned -,,ureit' - i, ocl'/ e

',! Is e ,eieiltifts and prormotig the' trtat,- r/ tr-mdh Ir.r t

S. Worh iig contacts with ocerseas scientists and partcipation i W
brlarte-ril and multilateral defence research programs are Important i
keeping I)STO) abreast of rt,.,nt world dec elopments Australia s

Vational Leader of The Technical ('o-operation Preigram panel in

Spar'#- Co'immucnicatio~ns (centre, is being briefed o~n the exrperimentail
EHF Satcom terminal at I 'S Arm) Satcom Ageney Fort Monmouth
.'u iJ'rsw,)

9. Work on the use ef nitroguandine/TNTi as ant in.'n.ttice high

,'iplos' has been well receired in an International irillaboratite

prograrm The effecticenes, of this material as a shell filling iais

a.sessed using the target arrass shoun here set up fer a Matertals

Research Laboratories trial

10. 'eontracts with industre hairv grown coidiceroblN tin recent ear

.a.ser poicer-output is here being mea red it qtientron Ehlectronis

1s 'I te Adel.ide'. using a Sece'nteeh r'alarimr'ter Weaipons Srstems
Research I.aborator proe'ided tech bg trtnsfer as'stance to build

thrs laser s.otem in Australia ic ith abiut Ni') Au tralian ointent ten a

,ot bis)t)

11. Loss of hearing Ls a medieril and i communication problem for
gtcmrnet'rs as lcell rio eii'ilirinl corkers in srme erceulpeitierns Tbh' high leel

empicls, nri ,ie generactor shoicn here being tested (it V(toria Barracks

Ssedn . it (is deceloped at Advanced Engineering Laboratr fer use'

ei ri stud% be the ,N'ational Aeou sti laboratories Sudden expansion of

df arc during rrpe'ration causes cater tapour to crndnse' from
eecrrlrdng tir is eedrnt in this photograph

4



I n-house or not in-house? $14')M in ex.,orts). However as noted before, for cnni

Australia has been criticised for having too much of its not developed in Australia.
R&D in government and too little in industry' , and the Australia's grasp of new defence technology i con
Commonwealth government recently stated its intention siderahly assisted by information from our internationai
to increase the proportion of its R&D done in industry, partners through T't'P (described above). 'lo protect

For some time it has been DSTO policy to contract to proprietary interests, 'IT('P information exc hange are
industry* , wherever possible, development work on pro- largely confined to those between government scientints of
jects likely to lead to volume production. DSTO tries to each country. It would not be tpissible to oibtain the
involve industry as early in the project as is practicable substantial benefits Australia no%& reaps from 1'T(I'
hut needs to have sufficient competence internally to without a good in-house capabilit..
provide 'research and development authority' supervision.
Four projects (Ikara long range anti-submarine weapon 12/13. 7flissutandngAsirahoniitiatedprectsn-ftheJidali,,,

system, Barra sonobuoy, Mulloka sonar and the Karinga si'erithe-hsrizon r-adar, and the Barra sn,,buos for submarine
detertisna Barrao (nerteal) has resulted in dev elopment contracrt to,

cluster bomb) originated in DSTO and developed in indsstris f$44M There has been S) IM in installation, deveopment,
Australia have led to contracts in industry valued at $50M operation and maintenance contracts Ito industr.y fsr jfindaee up t, it.,

for development and $320M for production (including present stage of deuelopment,

IONOSPHERE

* . Lay~

TRANSMITTER -,



Acquisition of defence equipment involves very large 'Whilst no set of guidelines can completely eliminate

expenditures and there may be technical risks. Before the need for examination of individual cases, it was felt
making a decision the government requires scientific and that the majority of such tasks fall within the following
other advice independent of any commercial interest, categories:
Again an in-house capability is required. (al development of systems and subsystems. leading to

The Defence Industry Committee - a group of senior eventual production;
industrialists and departmental officers set up to advise (b) development of facilities in specific processes or
the Minister for Defence - recently reported on 'Industry technologies:
Participation in Defence R&D'. The committee sought to 0 development of technologies;
identify those R&D tasks which arise from defence sources
and are suited to industry. The committee concluded that (d) project definition studies leading to acquisition:

most of such tasks 'are associated with development' and (e design studies and system integration:
'as the majority of such tasks carried out in Australia are (f) research related to production tasks where econ-
already contracted to industry the scope for increasing mies of scale are relatively favourable.'
industry participation from these sources is not great' . In summary DSTO must inevitably keep a good deal of

The committee also noted that for most of the tasks expertise in-house but it recognises a need to contract out
suitable for industry 'it would be necessary for the DSTO some R&D. Indeed for the years for which comparative
to first define the R&D requirement or to specify the data have been published* Defence R&D contracting out
technical base and standards'. to industry was 5.2. 1.3 and 2.9 times that of the total of all

In elaborating on the types of tasks suitable for industry other Commonwealth departments and agencies doing in-
the committee stated house research. when measured as a proportion of in-

house R&D budget.

DSTO reviews
In line with Commonwealth government policy to review
its major research organisations, DSTO was the subject of
review in 1980. The reports:

Independent External Review of the Defence Sciettce
and Technology Organisation Report, October 1980
Internms Review into Objectives and Procedures of the
Defence Science and Technology Organisation, Octoberft1980

are published by the Australian Government Publishing
Service.

The Minister for Defence announced the government
S response to the reviews' recommendations on 29 July

19,1. Man of the recommendations concerned the
organisation, management and administration of DSTO.
and were aimed at streamlining its operations. Some
recommendations aimed at enhancing relations with in-
dustry and external science. The Minister agreed that
scientists in government service required special working
arrangements if innovation were to flourish and the
government accepted most of the recommendations. Some
relating to organisation, were referred to the Defence
Review Committee which reported on 28 October 1982.

*ASTEC. Industrial Research and Development. Proposals for
Additional Incentives (AGPS. Canberra. 19801 Table C2 (1978-
79);

Minister for Science and Fechnology. Science and Technolog,\
Statement 1981-82 kAGPS, Canberra. February 19821 (1980-81
and projected 1981-82).

6 IIII
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A brief hiistory gosttttuett of Auistiralia anif t nited Kingdom, the Long
Ranige Weapons E st ablishmtent wais Set UI Li11i 1947 at

Mlaterials Reeac Laoa oie, begant life as, the Salishuit- Sotth Australia,.% ill( thD epartment (f upl1
C tenoical Adviser's Laboratiorv at Victoria Barracks. Iel- in order niainlvt to support the (leveliottientl of at missile-

bouirtte in 1910. It moved to MIarihvrtting in 1922 under a testing ratnge at Woom~nera. Over the next few% year, many
newk naitte. D urittg the 19:19-1. wariv. which time it was Yoting Australiatn scientist, itn engineers were trainedf ini
Muiiiitjions up Laboratories) it expattded tenfold attd] IF defence scietce ealihe ts.I 19491-501 some rot

wkorked closely\ with rapidlIYxadn ecnayidsr the activities at the Aeronautical Restarch L~aboratories

to tiroif( i \%ar tmateriel.: Frot 19415 to 1949 it helped t Melbuournet were transferred to aihryand set up ats
iOniit ,rv make the transition to peacet me tmanufacture. lIn the High Speed AerodYnamics Laliorator\. lIn addition the
1919 it hecante part of' the IDepartmnent of Suppl Y, as Propulsion Research I a borat or.N and the Elect ronmics Re -
Dlefence Stanidards Laboratories. The support given to search Lahoratory were formed lit Salisburv. In 195the

inrIUStrv was reduced ani greater effort put into defence four bodies were fused ii the Weapons Research Estab-
R&DI. lIn 1974 this estabishment and most other lishtnent. D~urittg the sixties and early" seventies there was
laboratories lin the Detpart ment oif* Ianu fact iring Induistry a priogressive transfer iof effort fromt developing and using
It-itierdv Suoptlv wetre transferred to the D~epart ment of the Woonera range to performitig R&DI in support of' the

IDefenre, and 1)STO catiie i ntoi exist ence. At about the Australian armed f'orces, nit ablv in the fields oif co m -
samte t itte the D)epatme nts of Navy. Arto. Lind Air were no n icat ins. -ada-. moathe tia t ial mo dellilng of wea potn
itntegraited into the D~epatmtent of D~efence. s ,vstens and aircr-aft. eleictroiic warfare, and otiial amnd

Aerou-it icaul Research Labhorat ories was formed in infrared t echni log. lIt I197 8 (after the general movemient
92O9 as, the Diissio iof' Aeronautics oif (SIR, at Fisher- of laboratories into the( lDetactment of D~efence in 19174.

toen s Bend. Vict oria. becioning A RI oun tnovi ng to the anmd the fi ritiat itn if' I SI'O the W~eapoins Research
Departmtent of Supo titi 19149. F:anly wiirk was ciincen- E~st ablis hment was sptlit into the Advanced E:ngineering
tt-ated )i wartime priibletms in aet-idynanmics, engines and LaboratorY, the Electronics Research Lahorator. the
fuels. anrf structures and materials. Ihe piist -war- periiid
to the ea clv sixtites saw a tituch liiwer level oif' tolit arv aindI t. O(ne if(hi miost enduringii-c if Australian defence si .nce,

indrust rial denma nd and there was a greater effiirt in hiasir ha.' beeni the laig range anti -istinairiniu apsn ssti'm. Ikara. which

research. IDuirimng this periiid many- of* the ptrolfessioiiai staff i.s intailledl In ship, ,f the Austrailian, British and Brazilian nacites

gaitied iiverseas expierie nce and m any\ if the preset tbroad With updates wii'r the' lust 2 decades lhiirii a still attracting oLierseas
si1:1- enquirii's. ancd ha, 'amied Australia oive $110OM The picture

streams oif achivit v were initiated. shau ti-sting at Arrm sproiing mflgia iii toutiai (ifan igniter rig tie
Following the coinclu sion iif anl agreement between the dss n fixture fu~r Mhara

61..



Weapons Systems Research lahorav and the Trials concentration on shorter term specific defence problems.
Resources Laboratory. The Trials Re,ourceo Laboratory
was absorbed into the Advanced lEt gineering Laboratory 2. Woomera range, deUeloped for rocket research follsu ing World

in February 19,2. The three laboratories at SalioburY are War 11, has pl'a.ed a leading role in the deielopment of Au.trahan

known collectively as the Defence Research Centre defence science Although an extenstie upper atm,pher researh

Salisbur" tDRCS;, program ceased in the earls 197os and the, I'K.Australian ,,nt

The integration of laboratories and separate Servie Project c a e t i o il is In 1 . w , er, i, , tit ac'' o rtrm ,

iii ar, nd oaioenac' lc . arc t bI mc
t 
scticscd- far !r, ,/

departments into the Department of Defence, in 1974, defence equipment when needed This high altitude ree-arch tha hc

brought the scientists and engineers of DSTO into closer pictured Ls leating the launcher during a Joint Project trial at

contact with the armed forces and led to an increased Woomera in 1979

! a
S



Advanced Engineering Laboratory
Director: Mr J.E.H. Lamprey in-trumenation design and development - Mr I..L

GPO Box 2151, Adelaide, SA 5001; Anderson
telephone (08) 259 9111; Mechanical Engineering and Workshops Division
Location: Defence Research Centre Salisbury, SA is led by Mr B.F. Rush. Mr A.F.W. Langford is resporible

Advanced Engineering Laboratory (AEL) engages in for the mechanical engineering design groups

engineering feasibility studies, and the development, mechanical and fluid systems - Mr J.S. Gilbert

design and manufacture of prototype systems and equip- mechanisms and instrumentation - Mr J.A. Ellershaw
ment in the mechanical and electronic engineering fields. mechanical systems analysis - Mr R.N. Smith
It also provides engineering support to the Services and Air systems engineering under the direction of Mr G.B.
assistance to defence-related industry. AEL works on Wheaton comprises
advanced manufacturing techniques and processes, carries air weapons development - Mr D. Anderson
out environmental testing, and provides engineering and air systems analysis - Mr JO. Bolton
workshop services to the other laboratories at Salisbury.

R&D is undertaken to maintain an advanced engineering airborne structures and instrumentation - Mr P.

technology base. It also applies its expertise to the plan- Roberts

ning, conduct and analysis of trials and exercises at In Workshops. led by Mr G. Helliwell, the groups are
Woomera and elsewhere. The staff of 1200 includes 150 electrical and mechanical workshops - Mr R.C. Kuhne
professional officers (140 of them engineers) and 500 electronic workshops - Mr J. Connell
workshop personnel The annual operating budget is
about $27M.

Communications and Electronic Engineering Trials and Technology Support Division is led by
Division is led by Mr R.D. Ramsay. The communications Mr D. J. Bennier. Mr J.G. Rodger is responsible for trials,
systems engineering groups under the direction of Mr R. an instrumentation systems group and a

Paterson comprise • planning and data analysis group - Mr G.M. Ziesing

* switching and networks - Mr R Shoubridge In engineering and technology support the groups under

* communications technology - Mr F.B. Andrews Mr J.B.M. Stradling are
r computer aided processes - Mr G.J. Marsh* radio communications - Mr T. C. Wollastonqultasrnc MrA..egr

Mr E.C. Lawson is responsible for the electronics en-

gineering design groups

* digital systems engineering - Mr P.L. Silver 3. A field automatic message switch (.ams) deceloped bv the Com-
munications and Electronic Engineering Dicison in AEL. introduced

* control and instrumentation systems - Mr A.C.O. Gibb into Australian field operations for the first time a computer based

In underwater systems engineering, led by Mr J.I. Renton, store and forward message suitch. AEL constructed these tuo air-
the groups are conditioned shelters which contain computers, tape recorders. control

consoles and maintenance support equipment. Fars can handle up to
* underwater systems development - Mr J. McKibbin 2500 incoming and 5000 outgoing telegraph messages per day at

* sonar engineering - Mr D.J. Whitford different levels of precedence and security
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*drafting and graphic services -Mr '. K. 01 tonnell ie 'Irials Branc h hia' three muain tutu tions
Mr I.E. Pearce is responsibile for the enivironniental eni- * .i plait. Instruitieiit anti condtc R&D Itirials ;ii 't'to ititit

gineering facility Mnd elsewhereC anid reduceT Ilit' da a I not1t' th bitOWlt

AF L's areas of' wiirk incltide niicn elect ro-sc. co nin Wotome ra rainge is tian ned on\ ;Ise itired

sy5telris, cotmputter techniques, comnticationis, eleitrit' to plait and conduct atial\v to Service niinlv l{AAFt
oiptical mechanisnis, ocean atid atirbornie svstenis. taerials. exercises, aitvwhere iii Australia.
and pneumnat ic atid hydraulic systems. IDesign and tie- *to utndertakt' R&DI in the a, ss iateti fieldls of (-Io,~ trii
velopriert may lie taketi fron a feasibtilitv stujdy' tage opticail inst ronientalt ion. dta tp'oit'ssing sistitis mii
bhrough to the coinclursiorn tif experimental ior prototype t echi jtes.
equipment testing atid evaluation. toget her withI thi' It is ittieririd with Thi' divib pitttnt itnil rinte tr) .Ii c
assenhic tivf' data packages for tise in the suI)tletrt thi'trrrieta i nd ifacilities alt Wootmerat for ricirt
manufacture tof the eq uipmenrt by inclust rY. Modern initer- inrg t he tivo t i'c aivtrid perfiormatnce of weapo us re leisci
active computer systems are available toi staff engagt'd in) okr ani irt't if ttprixirttitel v toll sq kiti. Tlhei pfittiti
systemn simulatioins. design calculations, circuit Iativti inst riittettion includ e, 2 (''biinil trttckintg ratlats. lit
and automated drafting. Environmental, labotratory atiti 'intr ves kinetlitittolite,', arid lratg-fiital'letig trackiig
field testing and evaluation are undertake n using c-om- cantera s. It ailso has kinie thliiiitl itt's tit instriutet' it 1tti'ni
rioter techniques to gather, reduce and ana lvse data. cameras tiatvailablte fi r uist' in tirials itnywbert' itt Au syiaci

Experimental and prototype equipments are ttanci- I ata redu tctitin facilitrit's te, tdevelopetd anti tma intaine tii [
factored using a wide range of modern machine tools anti both film anid tatie rectirds. which interface with the ItP
processes, including instrument making, precisioin metal ctoputer
fabrication and finishing, and casting and plastit's fahti- Empt~hatsis is be in laticedti n op rerti n withI. artd
catioin. Thick and thbin filmi prot'esses including phiitri technotliogy transter, to. nd ijttrv. in particulfar in) thle it rca'

lit hography' under clean roonm cindititins are iused itt thi' oif develIito'rnt ittnew titilitttr) eqituitt'ent and if 'i Clst
micro-'engineering manufacture of hybrid'cii'cuit, suirface-
acoiistic'wave, strip line. graticole and enctider devices.
('hernital nilling, electroplatilug and foirming prittesses tire 4. Oefene ei'it tii design i/iPt nt is )iri, -t-ttim '~itl ie

used in making mechanical coimpuoneints and printed-i H' re' i allt siftti - dampr-i' spri ng beA asiliso- fr'lt'

circuit and multi'la 'ver boards. C'ompriter citntrol is cti- Thi spring, prida 'idfir the Fil teiirrain prefilc lit vidrttti/ti-ri."I

inonlv applied to these manufattring processes (anti frmn a s/ingle' pot' fmiit'ralbho- iatofli /2mm stith diamo, it"
.5mm tint) ti'rminal 7-3mm haint-tl tro-sihei'rttt if liti itn~i-r-i

digital data generated at the design iir drafting stage is -r bitt'r
transferred di ret'tly to maniufactturing and proicess equip- 5. ( m tr aidted design arid ntanuaitur- using odern ir-
nient I tii insptection, and toi planning antI resiitrce tt, -"empatt'r systems. is tt WOdeiiasid bt N t rt'si-arri tintdi' 5 '

si-heduling, costing, mtaint enance ct'rol, and iniforrmatiijn engineetrs. drir/tamen tint! ts-nii-olstaff ligiimg a itr-sit-itr-ri,

services. lto a tng. to intal -taein mputr oided de-gn ist'thoit-n
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manufacture. As far as is possible industry is involved in major part in developing the sonobuov. AEL developed
the early R&D phases of new military equipment to help
develop the competence needed for continued involve- 6. The Australian developed Karinga cluster bomb, is shown being

ment through further development, design, production loaded onto a Fi ll C aircraft Seceral DSTO laboratories including
and support phases. In the 'offset' area, AEL has helped AEL combined in the conception, design and development of Kannga.

Related R&D contracts with gocernment factories and other industr
industry to undertake work under the Australian Industr total nearly $9M
Participation program. In addition, companies have been 7. Mulloka is Australias first centure into the design and manu-
helped to assess the viability of making use of specific facture of ship mounted sonars. DSTOt, AEL and RAN Research
pieces of advanced technology in the manufacture of their Laboratoy developed Mulloka. which includes the most up to date
products. technology in solid state electronics and automatic signal processing

Recent major development projects in which AEL has Research in underwater acoustics propagation at high frequencies in
wcaters neighbouring Australia uas also necessan Mulloka contracts

taken part include the Barra sonobuoy, the Mulloka sonar to Australian industry have amounted to $40M Here a Mulloka
and the Karinga cluster bomb. In addition to playing a transducer element is being refurbished
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the instrumentation system for a range at Jervis Bay which and acceleration in the elevatin and yaw planes of an

is being used for testing the operation at sea of production F II C aircraft. It has applied a computer model of the

buoys, defence telegraph communications network to provide

AEL has undertaken a feasibility study on the develop- dimensioning for a network traffic switch, constructed

ment and production in Australia of a laser range-finder two interim field automatic telephone switches for Army.

for the Mirage aircraft of the RAAF, work on Electronics and studied the feasibility and limitqtions of a manport-

Research Laboratory's laser airborne depth sounder able satellite communications terminal, the performance

(Lads) and digital data transmission at 2400 bit/s over an of 8 GHz communications links in the tropics, and UHF

HF radio link using real-time ionospheric-sounding fre- transionospheric scintillation fading.

quency management (in co-operation with Electronics
Research laboratory and RAAF). Other work has included 8/9. The Trials and Technology Support Disi son of AEL has thr

the protection of underwater sonar transducer elements expertise to mount fMI) rale trials at Woomera and elsewhere Aus-

from sea-water ingress, development of a sea-going ar- tralia has invented some special trials instrumentation and recording

ticulated crane, development of a noise generator for techniques, and Woomera has a significant history as a rocket and
testing range which dates from the 1940s. It was from Woomera that

National Acoustic Laboratories, and the design of an Australia launched its only satellite in 1967, and a number of jint

instrumentation probe for the measurement of attitude international rocket and missile launchings took place until the 1970s

7.,
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Aeronautical Research Laboratories
Director Dr G.L. Brown aerodynamics research -- Ms D.A. Lemaire

Fishermen's Bend, Victoria; telephone (0:3) 647 7511 wind tunnels research - Mr N. Pollock
PO Box 4331, Melbourne, VIC 3001 wind tunnels operation - Mr T.H. Trimble

Aeronautical Research Laboratories (ARLI has a pro- instrumentation and field experiments- DrG.P. Rundle

fessional staff of about 200 and an annual operating Materials Division, under the leadership of Dr F.P.
budget of $135.M. Bullen, carries out research on aircraft materials, par-

Aerodynamics Division, led by Mr R.L. Brooks ticularly on deterioration in service, its detection and
assisted by Dr D.C. Collis, carries out research in subsonic consequences and remedial actions. There is work on non-
and transonic aerodynamics and studies of control and destructive methods of inspection (including acoustic
stability problems of military aircraft including the in- emission testing) for critical regions that will permit the
fluence of automatic flight control systems. The division periods between major overhauls to be extended. Re-
operates subsonic and transonic wind tunnels (there are search by Materials Division and Structures Division on
supersonic wind tunnels at Weapons Systems Research carbon- and boron-fibre-reinforced plastic materials and

Laboratory, Salisbury, South Australia). Extensive tests structural adhesives has led to the development of effective
have been conducted in these tunnels for all Australian and cheap crack-patching techniques. These are now
defence projects requiring aerodynamic data, including being applied to repair and inhibit stress corrosion and
•lindivik, Malkara, Ikara. Turana, Nomad and Karinga. fatigue cracking in RAAF Mirage, Fl 11 C, Hercules and
Recent work has included tests of the Mirage III and Macchi aircraft The groups and their leaders under Dr
FI 11 C aircraft to provide data for m ithematical models, Bullen and Mr J.H. Auld are
studies of these aircraft, tests on advanced transonic structure of materials - Mr I.G. Scott
aerofoils, investigations of the F11 cockpit ejection reliability assessment - Mr L.M. Bland
motions, development of modifications to Nomad aircraft,
and investigations of exhaust smoke, flow separation and
steering problems in naval vessels. Mathematical models 1O. DSTO facilities and capabilities are available for use by external
have been developed of the flight dynamics of Mirage III- bodies in government and industry when defence commitments permit

ARL wind tunnel staff are shown measuring aerodynamwc forces on a
0, F I I I C, Wessex and Sea King Mk 50} airrafL Advanced 110th scale model of the (ocernment Aircraft Factories stol
system identification methods are being applied to the aircraft Nomad.
analysis of flight test data and a study is being made of 11. ARL produced a research model of a remotely steered parachute
aircraft handling qualities. Areas of expertise and group and stores container, designed to accompany and be controlled t a
leaders are free fall parachute team. Production prototypes have been prepared by

industry under contract This picture shows the radio controlled
rotary-wing aircraft behaviour studies - Mr N.E. Gilbert parachute landing with a 150kg stores container during development

* fixed-wing aircraft behaviour studies - Mr D.A. Secomb trials.

R 0

r
I ~h 4

Al



* metals technology - Dr N.E. Ryan 1otryococcus braunii. The groups are

* non-metals technology - Dr A.A. Baker propulsion aerodynamics and special projects

c chemical properties - Dr T. Mills - Mr S.A. Fisher

* mechanical properties -- Dr BA. Wicks combustion research - Dr W.H. Schofield

Mechanical Engineering Division, led by Mr D.G. propulsive fuels - Dr LW. Hillen

Stewart assisted by Mr F.H. Hooton. works on air- propulsion thermodynamics - Mr D A. Frith

breathing propulsion systems and engine-airframe in- * propulsion mechanics - Mr C.N. King

tegration and performance. Emphasis is being placed on propulsion instrumentation and trials - Mr K.F. Fraser

the determination of mechanical aspects of loading Structures Division, headed by Dr G. Long assisted
histories, low cycle fatigue, predictions of safe life, and by Mr J.Y. Mann and Mr B.C. Hoskin, performs research
those non-destructive methods of maintaining good con- into the structural integrity and efficiency of aircraft -
dition termed 'engine health monitoring'. Research into particularly work on structural mechanics, lethality and
engine component performance has continued, especially
on intakes, combustion ,vstems, compressors, turbines 12. RAAF and ARL officers inspect a Macchi uheel which has been

repaired tith boron-fibre-reinforced plastic patches. ARL hace
and afterburners. Recently'v Go'erment Aircraft Factories pioneered high co st-effectic eand structurals efficient repair schemes
was helped with an investigation into the performatwe of for fiie RAAFaircraft The repair of cracked sving skins in the Mirage
the anti-icing system of the Nomad aircraft engine and fleet resulted in sacings of set eral million dollars with negligible loss of
with testing a redesigned system. The availability of operational arailability ofaircraft

aviation fuel in the future was recognised some years ago 13. Aircraft fatigue, data analisis system (Afdas) in sercice at

as a potentially serious defence problem, and this division Williamtoun RAAF base Afdas was deceloped from an ARL
concept and design and is nowa in production with British Aerospace

and Materials Research Laboratories have together con- iAust) Ltd It uses strain transducers to enable a precise estimate of
ducted a review of alternative sources of fuel. including the fatigue damage to be made without use of airborne data loggers and
prospects of obtaining fuels from cultivation of the alga, substantial ground processing facilities.
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virlIIera bilitY. aeD I-t la'.t iC ef fect S. taitiguet life anid optera- The rri,iot still has. igniticant Ikara responsibtilities
t i ali p rob1 1lms. T[he d I %Is iot , 1 1i cai ied (ILt baSic C 'at i guIe laring brorn it, cobe as R&DI Art ltoritv for the flight
research for ttratrv Near, and it, extetnsive ftigpe-tes(-t hng vehicle. atl nd it Coninat iti H&DI ALirt oritv, lortile comn
jmn gramn has covered many. AiISt rallianI-i etaled civil and ;tlete wevaponI %stVeto anti its variantis)ilto is nlow more
utilitaty aircraft. Its facilities are able to test complete concerneil wit the oiperations of' cottplete flivht systemls
aircraft inI static load and bit igoc cnnttditinntns. [he divis inni, anti sUb-It V ttIII. atnd assessmtents cl relative effectivenes.
itiestigatiotis of fatigue in the F1 I I IC, before its an cet- nit cottpetitng s~vss Arias. of wkork inlu~hde the analvsi,.
attce li\ the HAAF. cattsed the I'S Alir Force to redevelop of sv-Nstentn. opneratiotnal nt idies, manned flight sitnilatioin.
he Aig-carrv-tIhrough brox atndf to replaice mrin other hUmlanl factors. tiiltarv* atbit ortiet ry. navigation. sta-

Hojrens ecetitlv the dlivisint Ilas, developed tefiit- iitclsampilinrg anif ielialnilit. 'I'l-gop an thi
hishitent techttnies for Mirage kting spars atid. wit h leathers are
Materials D ivisioti i qv). the use of bron- and carnnntiltre operations research - Mr l).H. MlivakinvskvN
patchirng mtaterial, fo~r extending the life of Mirage arid flight simulation - Mr D).E. Hattor
iother aircraft. The leaders of activities are sYstetnis oplerat ins - D r P. F. P'restoin
*structural mechanics arid vol neraltilir v -- Mr-I.L. Kept-it cy~bernetics - Dr H.Al. Clark
*vibration and aerti-elasticitv - D lr H. Jottes coimbrat effectiveness -~ Mr D.AR. B-ind
life iof aircraft striictuires - Mr U.K. Hitler projects and trials - Mr (;C. Quigg

*fatigue attd reliability D~r I)G. Fiordf
t atigue nif mitteriils aind cunttlnnuent (I I.M. Finrwy

*st rutnire, experiment s - I PLU Igig Pill snnli strunctural tisting f,r nnrun'nrthtness and rns-'rnt pinr-
*Stf r]tnct oes inst rumerit in i t Mr .S. MNnidv p-vs, Hi-ri a ('14 (basin traineri unidnrgm,' loaitd cali.rtnnn before

SYstems Division, lei ifli Mr I.MN. E vans withI the flight tisting. Svstem.n iisnions n (5bernetin-s g-unp Mac ti-nxtcn,

suo rt iof MIr A. Ross, was fo rmned lin I 965 frmn thet crgimnnitc appumisil, fu~r the- ccpit iand jinsrumnent nmnfigurtr,t,.
on ItheIkaa gt ii et WetI Imiimipn and lighting ih'sign, A er nrnunmc Iiiisi tested iic (4

riuc u It tefaagiddwao eelpetti in thie subsnnnic andf irrnsni iu intl titinels
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Electronics Research Laboratory
Director: Mr H.A. d'Assumpcao infrared and optical countermeasures - Dr P. Croshy

GPO Box 2151, Adelaide, SA 5001; electronic warfare studies - Dr U.I. Chessell

telephone (08) 259 9111: electronic warfare techniques - Mr JF Curtin
Location: Defence Research Centre Salisbury, SA systems studies - Mr G.E. Beltrame

Electronics Research Laboratory (ERL is concerned hybrid computing - Mr L.R. Henschke

primarily with R&D in radar, radio, electronics, infrared The work of the division includes studies of counter-

physics, optics, electro-optics. electronic warfare, sur- measure techniques in the radio, radar, optical and infrared

veillance, and navigation. It is staffed by some 460 people, fields, R&D on radio wave propagation via the ionosphere

of whom about 160 are professional scientists or engineers, and in the troposphere. and the application of electronic

and has an annual operating budget of $16M. warfare R&D methodology to acoustic warfare. Recent
activities have included the simulation of weapons. of

Radar Division is led by Mr L.B. Soden. The groups microwave electronic warfare and of a battlefield elec-
in the division are tronic warfare situation. The battlefield simulation uses a

* Jindalee project - Mr W. Mettyear mock-up of an operations centre in which operator,

* cybernetic electronics - Mr D. Lamb monitor the outputs of computer devices that analyse

* microwave radar - Mr B.S. Deegan received signals. and can call for the employment of

S-lindalee development - Mr C.T. Carson offensive measures (such as jamming) in attempts ti.

* radio - Dr D.H. Sinnott disnipt the communications of an enemy. The simulator
c'an be used to study questions of how best to use

In recent years the major task of the division has been the electronic warfare resources.

development of the Jindalee over-the-horizon radar Optoelectronics Division is led by MrJ.R. Pyle. The

working in the HF band. A pilot radar equipment (the op t e D iisio are

Stage A radar) demonstrated successfully the potential groups in the division are

usefulness of such technology in the defence of Australia. night vision - Dr D.J. Gambling

in particular for the long-range detection of approaching electro-optics - Mr L.J. Dunne

aircraft. 'urrently an advanced Stage B equipment is optical techniques - Mr F.A. Dixon
being installed at separate transmitter and receiver sites surveillance systems - Dr D.G. Cartwright

near Alice Springs. This equipment, using electronically computing services - Mr P.N.L. Goddard
scanned aerial beams, will demonstrate much increased
coverage, improved sensitivity and automatic detection navigation - Dr 1<1W. Lynn
and tracking. The very large aperture electriinically An experimental version of a laser airborne depth sounder

(Ladsl has been developed for Navy and successfullv
steerable receiving aerial and the high speed signal pro-
cessor and waveform generators used in the Stage B radar tested in a RAAF aircraft. Design studies for productiin in

have been developed in the division. All groups have industry of engineered versions have started. There is

contributed extensively to this radar development-
Other fields in which the division is working include 15. ERL has intestigated the accuracN of performance of Omega

microwave radar development and modelling (specifically, natigational equipment (f'equenc range 1t-14 kHz) in R.4AF
development of a moving target indicator system for a air(raft The use if Omega in land navigation is here being checked in

naval search radar. in-line measurement of search radar tho field I'ho..e transmission t anato n are being correlated oer large
area, if Australia so that real-time correctiors can be applied to

performance, and consulting services in radar for the new diurnal phase shifts and perturbations caused by solar acticitN
tactical fighter (omputer aiding if tactical command and
(ontrol is being studied and a TV scoring system for
bombing exercises is being developed. Radioi group is
developing a land navigation system using existing VILF
,ignal, axailable from Ofmega and other transmissiins.
ani spe(ialied aerials for Ser. ie aircraft and is proitlding
an ele ronc itandard and measurement service

Electronic Warfare Division, led h Mr JI S Allison
aFsisted h% Mr E G. Havman. (intairs griups (in
- tr, q),pheri( utudie- Mr K H Whiting

- ir't-.therii, ,uiihe- Mr P 1. (- -rge
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ss *rk (ii r p, mrr hliie -gree-n livses to )ther tinder-- A centralised comiputer t-iirrentl v an IBNM 317 ( .1:i- i

ssotvr apphcatn v and ai the griwib 1d single crvsidis has 150 remote terminals providing a time-shared corn-
it ii elemtr' tc pr( pert ie fw uise as la ser comnt- put ing service to tise rs throughout the Defence Re search

p, nent, I es e I pnint .t optical thin films for use as Centre Saisbury area.

filter, and anti-reflet-tion coatings has heen extended to

infrared wavelength, and the factors that affect adhesion

tinder high-flux irradiations and in harsh environments are 16. The deL elopment s/realistic simulators in a implex emiroment

studied. Infrared technology appropriate to military sur- of electronicu-var/areiuscen important bothfar training and ei-aluaimn
tea- of equipament This simulator uaas designed bs ERL to measure the

%eillance and the propagation of If? through tea- performance of an anti-tank guided- u-eapomas s-\stem and built bs
mosphere is studied. New- types of IR and thermal imagers Advanced Engineering Labocatsrv
for use hy Army and Navy are heing developed. The work 17. The laser airborne depth sounder, a-ill enable more accurat,

on uncociled IR detectors aims at developing cheap light- mapping of the shallove t-aters around Australia's coast Ititlttdsoini I

a-eight devices for widespread ise in the Defence Force. year w-hat present resources a-ould taike 50 Years to complete using,

Ev aluation of the performance of If? detection systems in conventional hydrographic Imethods ERL personnel are shoun
tv~ebv te Srvics isals caried ut.operating an experimental s ' stem insalied in a RAAF ('47 aircraft
usehv he erice isals crrid Ot.18. Water L-apour in the atm osphere alIters the effectiieness s/ radars

VLF propagation and Omega performance are studied. and communications equipment This carbon dioxide light detectiin
The effect of the Australian station as it becomes opera- and ranging (Lidar) s ' stem wvas developed at ERL for measuring
tional is being studied also. atmospheric wvater vapour profiles
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Materials Research Laboratories
Director: [Dr L. S~anmuels tiaih jt 'iil iteit Ot tlilrt il-etit iitil ,I] lil-

ted iii of piersoinnel arid eijiliptntit frio tiiiliar andii

The itiirk it Nlaterialk Hisear-l Lahoirati're, NMRL lki? ittigriti hatuii-i \l-. jn iei1)irtaiit "sIit Jil l,
T-1~ug5 ior- xidlv hanit naie igt iggest itiiliidiZ I, th1e preiit ill Ot raili n d i'age liiidi-r clii i- l

Or evattip[Le Optical Cuumiiiftlagt-. highi-iie-gy lasct' andtl dtinsl Nlethid ids t he d(TIit l ,I11 hiidll vxp)-l, ii
sOnic i leits ot pihvliilIiig\ attd Theuailiy Iltt tt- ilevites are binig iieigel.Hcse'irih 1iiii l
fes sional staff number 2001 and the annual iperatinug e lecItronics grolup co vers tI pics utih a, clitro % .st etns.
budge t is S 15.5.I.iptrsriltiu n llli-tiin i i npii

Metallurgy D~ivision is led b% lDr M1+_ if Moritoni Physical Chemistry ijvision, ( led Mr \t W (linnilk
with the uport i f D~r ('\V. Weaver Other senili iff icer with the support Of D r -I. Radii. c-,it nciltrwies 11l

hT allistics research Dr 1 .I. Jen1k-s
*anunitioin mnetallurgy Mr I. H. Lambiirn explosive, research D-I r HV. T horpe
*elec triichernisttr\ --- D~r B attetn explosives devliipin Mr .1 UH Hetil lec
*high- t errperat tire pri pert ie, D r \. A. Hourk-\ explosives inst rumencntation \I r.15 Hiowe
*mac hining and shaping - D)r G. R Wilins explosives testinig -Mr I .J. Pinson
* welding arid casting tact alllurgv D r I.C(. Hitter *explosive s devices -- Mr 1) Rani s1

*metals characterisaition -- Mcr 1.1. Mcl~onald explosives materiel - R . Bird

A significant iccomplishment has liee? the develiiprient warheads research \- Mr F.G.l. MIay\
ofi two new% nickel- based thermoicoupi tle a lm IIi s ilri il andl elect rohallist its researchI - D r A.-I1. Hedfoird
Nisill byv Dr H urlev and his grou ,The new allo.ys give a The divisiiin carries iiut R&D) in explosives atd iirdtnance.
cheap thermocouple with a pierfoirmance simlilar tii that Of electromagnetic propuilsioni anid terminal biallist ics, anid
a itoble -metal couple at teniperat urvs up to 1 21) C,- and trnarine science. The wiirk includes basic and app lied
are c-oming into widespread use around the w\orld. Aniither research into the coimpoisition?. initiatiiin arid (deto natiiin of
itnpiort ant area of work is elect rislag reli ni ng of'steel - anid expliosives. the d esign and develoupmnt it fi exli sisn-
MI. is t-i-ierating with Corunminr-ealth Steel 11t\ Ltd itt filled stiires, the coiniduct if pierfiirtance. servii-eabilitv
bringitng this t echniqu iientoi use in AUStralia8. Much if fthe anid stourage evaluatiiins anid the dlesign. deve Ii tinent andi
wiirk if the div-ision is cinsult ing work lor the D~efenc-e arlaptiiit if' the spei-ialisvd instrumenltatioin needii l i
Fo rce and d efetnce indiistrY. There is research wuirk i t analysing e xpliosive pihenoinmena.
frac-ture mec-hani-s Ipartii-uilarlv ais it ilitlies toi oridnalit-
arid fighting v-ehi-lest, the mechanics if pienetratioin iif 19 iiiiguiitinfuthcumintugiitlti-hsiatu'
artotr. materials fur ft-agmienting syartheads. welding if i-nuininathlni i-fMI.iieds 5 uiasstibi

11",- a iiauii-lirti autiimraticall% screvn maid at high p~icd,
ship steels, the coirrosiont ut militam qimnte Ssroat-v o h e itctdlrseia adn pidr
- urface fitiish prodiied by griniding and niachitig. and
qi alitY ciintriil in electruuplatittg Operationti.

Physics Division is led bly Mcl I.E.S. Niathia, with the
support oif Mr I).RI Skintner. The groups are

laser research D~r A.A). MlcIachlan

o ptic, research I Ir 1._t0 Freeman

*radiation physics Itr It W. illiamuu

e lectriinirs Mr VI. .K. (;ilili

Amnajiirmatity is the tt iof if high energs- lasersn atilt-eir
piitettt i apiliitatiti ti idefenie This wit-k ituiies thel
ititigat ii n Of ti\w tvp en it laset. the litteractittl if ifser
radiatiin wkith moaterials i f dfefetnce 'ignifii-ariie, anif the

oflyisi piisible future appuliaa ions. A reeNit slic e-
Itas liten thie citiiter aided desigti of a rfisrlilit it
,aitilitlage pattern fur the new Artits citifat inifirit
This design Aas the iridict of clintiniling wuirk lil the
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The leader of Organic Chemistry~ Division is Dr P. effects of'laser radiation on organic mnaterials. and adhei% v
Dunn, supported by Dr DL)M Pinkerton ( organic materials, bonding. There have been studies ,n the miechani, al andi
and textiles technolog.Ni and Dr S. FE. Freeman (phvsiologn'l. chemical properties of plastics and eds-irennc*

The groups are composite materials, the development of e last mer 1w

*elastomer., and plastics -Dr DRB. Paul militarv use (particularly underwaterl, the chemirti\,

structural adhesive research -Dr U, EMN. Morris application and performiance of sealant s. rnainlc p l -

liqud felsreserch-- r R.. Sil\sulphides. and the synvrthesis and us(, of pteiia) orgami.
* liuidfues rseach - lr R. Sllymetallic compounds. In textile, tec hnol gN There hasc

*paints M Nr F. Nlarson been experimental studies onl the degradation of muiiar\

*phYsiology -- D~r S.E. Freeman

-personnel protection -Dr H.D. Crone
Areas of research in organic materials include environ-
mental deterioration and stabilisation of polymers, poly\mer
characterisation and modification. flanitahiitv%, paints, the

20. MRI. a'wni.t.' using th, [7sontig dock ai ttiliiirisiii n Vicioriiia

nia.a .hips ogiiinsi -- rrin

21. AfRL .icntist losing up glass-fibrc ponels for exploraior, u ork
,on the kWAfiMinehinter proiect The red Mote'iltsipie fiom c-cN)t
be sed in the sonduich design i, the hull

22.TetfrnofepimnasmkarrigLdilpdatM-.s
part of a project aimred at producing on i 'nprsi ed ,cerulng smake f(,r
use b% the Australian Defence Frce
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: i-at jnNmvclogv. new textile, anid in e st igat ions i nto inOtoxi cat ion and on the asse -ssmtent tof t rutmati- t njuttr
ot-tho, f examining and assessing texttles. Because 'if Studies on respirator., and filters. prittective items, and

the critical importance of liquid fuels to the Defence special clothing ar, Lundertaken. Other research areas
Firm-e, reseat ch and investigational work is undertaken tn include the detection and estimation oif toxic gases, dusts,
.w-ide range if fuels. lubricants and related product. and smokes, and decontamination. Prohiems associated
stiidlel are uinder waY tin the chemical characterisation of with heat stress due to the wearing of prcotective equip-

fuel, derived from non-conventional sources. eg the nitent tinder Australian environmental condi,.nons are
iyriilysis otf shale. There is research assoctated with the itnvestigated.
Itongterm storage tof fuels and luhricants.

In torder to he able to advise the Defence Force on
.pecific aspects of chemical defence, research is in 23. Equipment designed far the nsrthern hemisphere can be us-
progress, in areas of physiology. pharmacology and hio- suitahl,' i- deteniorate rapidl in the Australian encfronment AIR!

chemistrn. Background knowledge in toxicology is main- htas found camouflage st.lutians for our cet- diverse terrains, and
tanda- sm xeieta okudra no h materials and dyes which ran withstand intense Uc radiation for

tinnd an stie exerimntalworkundetake on he unt/arns and camouflage nets Shoitn is a field trial s/fa pt-tiep
pharmacology and biochemistry of toxins. Work is also telespectraphottmeter - a nscel instrument for measuring the spectral
carried oit in the area of therapy for chemical agent reflectance in the range sf 35() 1500 nantimetres, s/ terrain iibjects
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Weapons Systems Research Laboratory
Director: Mr J.W. Cronmpton of 1201 includes I,,nc 1411 pndv-'itnal indo 0

GPO Box 2 151. Adelaide. SA 5004 1: engineers. T'he annual iperating itttfget isab, it 12l 'NI
telephone (08) 259 9111 Aeroballistics D~ivision, led h% Mrt PA[ '"
Location: Defence Research (Cen tre Salis burV. SA carrie. so it res~earc h .t weap to flight dMianit nc 11

ittatheiatical tnw del and flight tr'il: act'.,dvtatiin-
W~eaptons Svstents Research LaloratorN (%NSRL)I, e arc h. tusing wind tunnel anid tic.' flightt Itc'htt 1 ii,.
charged to develop expertise itt studies of btallistic wAealttns %stuit andl t'~tto0 Ii
*aeroballist ic aspects (If weapttns and w&eaptn systenOIs exterdtitr tall ist ics. The btal list ics worwk I, led h iv J HA%1

*rocket and gun proPLulSin svst ents tincludinog protpellatts S hanttona. who se groutps are

*cutttbat data and displaY Ystenits tallistirs stUdies %It- I.C(. Heron
*guidance and cotnt rol sYstents for weaptotns flight research - Nlr '. H. 0. Pearsont
and reniotelv piloted aircraft field experimntts - M~r R.F. 1K toe
u tnderwater detectiont s ' stenris Thte! is at grotp workintg ott nonlinear t% nartics atdtt"Il

*the integrationt of' sNstemls ptttatiotlal fluid dyttanics Uttder the leatdersihitt ti'l Nr I N
and to apply this exptertise to the solution of tourrettt Shlepipard. Aerodvttatits research group it I.1t' tttt'rttt t hd
Australian ntiljtarY p~rtoblemts. and tot contduct R&D on t heotretical aerodtiatttics atnd Stipcrsoti l i ntttd -
ntatters in these and related fields that are( jutdgetf to ft le primetntt s, is heatfed 4wy MIr K. I ltttt
likely to have defence aplicat ittns tit the ftutre. T[le sta'ffl Weapons Systemns Division is ledI h% NIr '4 () Gi la i

It is contcerttedt wkith 11tegt'atIIg 1111)t- sv 1CtI1 I' tr-I'ML it1
, * stertts I fi' example. integt'at ittg a tftw s'% t ltt ;w

existlltg airtctaft at ittttt sv,.c to. Ittttitttltttl ttesiitt111-

tatttf tdata sv~.tttts. Ihecclttttt tS tt0 t.
tct'hnttitit.1 re 'ctt.ci p'Itelicl trat'ti andf Ilcir tlt,.tzlng
s\'stelts. trtintal gttttat ccl totsolc. attd illlt

throtught thte use ,f iacrattt the ta-is' attoit(un

wAatt'r detetio ott uhianttic, h gEimi,---

mw-,~r is it IYSR1I .r4 kti 1.r.,is:i ti1,-! liu'

.the tt (w ttAinu bttli.t uoti/ aith .215 , - .rrtf 4. in Jrhi, %-ztlt'?

athittets havettusbdhtt for tsin trt tures rcqii , it lIthrn ,

impacto (vlnv borne debis
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with weapon guidance. remotely piloted aircraft and gun propulsion resear'h )r I.\. Napier
weapons systems are rocket propulsion res( arch - Mr W.A. Bradfield

systems integration - Dr J.M. Wilson propulsion systems Mr A. L. ()dgers

systems modelling - Mr M.L Possingham Recent work in WSRI. has included

command data systems - Mr KW.J. Todd research on the development of the Barra sonobuo, iii
systems development - Mr W. Craick conjunction with the Advanced Engineering Lab tatoiy.

remotely piloted vehicles techniques - Mr R.J. Rockliff the development of an intelligent c.nsole for the control
terminal guidance - Mr C.H. Low of a drone aircraft

The underwater acoustic work is led by Dr L.B. Travers. work on a field artillery fire control systern
His groups are the invention of a device for determining meteorologi(al

* underwater detection -Mr D.H. Brown data for artillery purposes

* signal processing and classification - Mr G.C. Mountford effects of electronic warfare on artillery operations

* sea experiments - Mr K.G. Wood a determination of the minimum safe towing distance for
a target behind an aircraft for air-to-air gunner. practice

Propulsion Division, under Dr W.G.P. Robertson. is efurbishing the
responsible for R&D in gun and rocket propellants. rocket RAN's 'Standard' anti-aircraft missiles in Australia
propulsion, interior ballistics and the propulsive aspects of
guns and ammunition. The work of Propulsion Division the chemistry of propellant deterioration and improved

includes R&D on polyme bonded explosives and prediction of service life

materials used in propulsion systems. Propulsion Division an electronic 'thermal integrator' for co-storage with

is Australia's development centre for the design and rocket motors and other explosives-filled stores to

testing of rocket motors, and also provides R&) support
to munitions production. The groups are 26. WSRL contributes to the development ofloaser stems technoloks
* nitrocellulose propellants - Dr B.H. ,James in Australia This experimental laser target-designator was dec.'loped

by WSRL with support from Ad'anced Engineering Laborato-. and
composite propellants and explosives Electronics Research Laboratory, for recent RAAE laser-guided bmb
Mr J. Hooper trials.

22



nmonitor the progress oft titue/teniperature dletertiorationi applicatio I Btc~n'~.oIo the cotriol o pro
towards service life expi ri pellaflt processini,

*a laser target -designator to fornm part oif a terminal- feasibility' studies and exl Iratory development oI rocket
guidance unit for an artillery shell propulsion systenis

*research on t erminal -guidance aerodynamic control * Australianisation' of piroplellant, I stnll aims. artillery
canards for artillery shells and roc ket) lor bice gil munit ion uindler consideratin Ior

*causes of inaccuracy with shoulder fired weapons and local produictiotn
development of training aids co ntinouing backgrt ound research in a numb ter A i areas

*controllable modulation of thrust magnitude and direc- includling
tion of solid propellant rocket motors -sulbsonic aern iaiii cross -ft ta-s on a cy-lindrical

*advances in control and platonisation of rocket propellant bodY
burning rates -advanced souiii v

*high strain-rate mechanical properties of gun pi-ope llant s -- propellant ignition aiid combustin, and comabustio~n
improved compu~lter programts for interior ballistics instability
modelling -an instability if spintning shells produced bY control

forces.
27. WSRL conducts gun as weil us roicket, propulsion research. R&D)
is also provided to munitions production, Here propellanit cordl is being
cut into powder granules
28. A track- u/mile-scan radar designed and developed b) WRL.

low'
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Armed Forces Food
Science Establishment
Director: Dr R.J. Richards
Scottsdale. Tasmania: telephone (1003) 52 20133

P Box 147. Scottsdale, TAS 7 254

Armed Forces Food Science Establishment (AFFSE) has
a staff of 27 arid an annual operating budget of $08.Its

basic charter is to determine the energy and nutrient
requirements of servicemen under all conditions in which
the% mav be expected to operate and to translate these
needs into ration scales for static mess feeding and ration
placks for comnbat purposes.

The Food Technology and Experimental Process-
ing section. headed by Dr R. Bever. develops new food
forms with defence significance and monitors commercial
innovations. It operates many types of food dehydration

equipment and has developed freeze-drying as a major
method of food processing. It conducts research into food
packaging and factors affecting food texture and ac-
ceptabilit..

t/2.AfFSE determines /Tod requirements for milita.' conditin.s
antd resca'iriktii processing, storage and packaging able to withstand
lung period.- if extreme heat and rough handling The establishment
has patented water sterilising tablets no on the world market, and
dct eloped for RAAF/Army umergenc.i water packs that are resealable
and con iithstand pilot ejection forces as Lcell as lou" pressures of
unpr' ssunsed aircraft. These pictures show packing of emergency
/Tong rations for RAAF (beloui and measurements being taken of a
srtriceman s energy expenditure (right.

Mr K James leads the Food Science section in
chemical and microbiological analyses of food, and de-
velops new methodology in these disciplines. The section

determines the safety parameters for special food types
and provides specifications for organisations setting legal
standards.

The Nutrition/Physiology section tinder Dr G. Driver
conducts food acceptability studies for servicemen in
various situations, develops special ration packs for
combat and surival situations and determines the energy
needs of servicemen, including highly specialised groups.

.- The Establishment has wide contacts with other food
scientists atid ommercial manufacturers. It reviews its
programs regularly with other organisations working in
related fields. Its membership of the Commonwealth
Defence Science Organisation through the Food Study
Group enables it to maintain international contacts in food
science.
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Central Studies
Establishment
Superintendent, Analytical Studies: Mr A.R. Taylor
Campbell Park Offices, Department of Defence.

Canberra. ACT 2600: telephone (062) 66 4309

Central Studies Establishment (CSE) carries out ana-
lytical studies on force structure, defence planning, equip-
ment proposals, weapons systems, logistics and man-
power. Studies in these areas are also done by the small
operation,l research groups attached to the Scientific
Advisers to Navy. Army and Air: these groups usually deal
with short. single-Ser-ice studies, while CSE handles
larger studies or those extending beyond a single Service.
(SE has a staff of 'll and an annual operating budget of (known as the Five Year Rolling Program). This is done by
SIM. developing alternative force mixes that are adequate for

Combat Studies Group, under Mr I.R. Ridgway, their assigned tasks in postulated operations and relating
analyses the effectiveness of military systems and opera- these mixes to defence policy objectives.
tions. A typical studY concerned the best tactical means Management Studies Group, led by [)r R.G. Body.
I tactical doctrine plus appropriate combinations of ships, has in recent times investigated fire prevention in Defence
missiles, electronic warfare equipment. etc) for protecting facilities, economical means of providing housing tor ser-
surface ships against attacks by aircraft, submarines or vicemen. and aspects of modernising Garden Island Dock-
ships during the 1990s. yard. Sydney.

The work of Strategic Studies Group, led by Dr Costing, Manpower and Support Group, under Mr
MW. -Jarvis. is directed at assisting the taking of annual D.A. McCallum. provides assistance to the other groups.
decisions about the equipment to be included in the Methods have been developed for assessing the life-cycle
Defence acquisition program for the ensuing five years costs of major defence equipments. The work of the group

has also included the RAN Officer Structure Study. in3/4. ('SE:s complex analsvtic studies coter manN fields from, for
example. an analysts of warning times for conflicts, to solutions to which a model was developed of the long-term effects of
combat. strategic or management problems. as sell as logistics, various personnel policies on naval officer manpower and
manpou er, life cycle costs and attrition rates of military equipment, career prospects.
CSE made major inputs to the extensice new tactical fighter studies
prior to the decision to acquire the FIA-18 aircraft

Joint Tropical Trials
and Research
Establishment
Officer in Charge: MIr N.S. Dempster
Pin Gin Hill, Palmerston Highway near Innisfail
Queensland; telephone (070) 61 3477

PO Box 838, Innisfail, QLD 4860

Joint Tropical Trials and Research Establishment
(.ITTRE) has a staff of 26 and an annual operating budget
of $0.8M. It carries out investigations and research on the
effects (if" tropical environnments onl materials. equipment

and electroniaglic wave propagation and on nlec hall i sns
of degradation. ways of measuring degradation and the

classification of tropical environments. It carries out a

12"



5/'6. *17TRAK inatti, erti/. wid a-s'c/ .tin Mei Acat cit!
rcicfiort-tsctad hit (in rscrior if ruirth Quetishind bmng ferm site'
h,t ., c,,,- herin , ,icnhtdt sim-,- 1962 antd h~ih tauri and dwnamic
c -i ,ccr. trial, o f itrii, miiteirccl. fIi, A i , tciici,cr i- t , hac is f/cis
lrllp m cic r rack, t t, rn ; id/ Pit- nitc , taitling t) tropiccl
,cif ik- fk, ts - it - tiried tr,Aght tiart-ticcs! at *l

T
iRE /ori the

Sc-, i. - ancd c,ur I AK ancd I .S fcicrtiir

procgraiiio trm fic-al testing spiittsirecl ititl Au -cstraliai
and I K. wcctk till the Aurst ralianj Survi-ces. voillahlt st

tion and infrared piropairgaticon, and wicrk with Austaa

Beach and Tull for nticlilit,, trials oft vehic les Fo th

tiring oft weapoins ilt ICiwlett Beach ocr ill th( Junge an to
testing rockets, bombit and anmmunitiocn. BY arrageet
tests aie carried otlt rianttctu-trers and oher n
celrned with the liehoiicci cc maiteriails icr eqipmn i; h
tropiccs. ficilding mat erials have heen, aiind are bceing. exjcisel t ill

St.es il )t l Hill. ( tinier. Beat h aind (lici-fr-v perioids of' f'riii 6 niiitths tc 2tI Y-ears. Somfle Sj)ce incens 1?c
provide hill -wit . hilt -wel Jucngle, hot -wit -itariiie-antlios- expocsecd under statically Ydr dvnimcicallv stressed tc(iif

ptteric andu hot -cli coinditioins. and it addition specimencs cutiicns. It has Iceen fouind that expcosing -cilclers hrptlast cs
may be immersed inc warm sea water it Moiiccian Harbouicr Ii the turn- of' thin filmis jtroicvitcs a neanis fill ach-ltevirt a
antd atl the Notrth Barnard Islands. Materiel such~ is t rucks, miore rridc ev-aluation c' degradationt. TPhe hut -wet tim
fiinihs, houwitzers. at bridge, rat icic packs aind clcthintg havce dlitionts at in ( ;in Hill anid ( 'iwle. Beacih pitovtidet a useful
heeni expoisedl. Materials such ats plastics. rccftlers. rcinu accelerating t'actnr in e'xperiments detsigned. lfir exampi~le,
pcosit"e. adhesives. antihtingal parintts. -ntitiiiiling i-tim io measure the stress lielciw which at c-ra-ck Ili a wield it act
potsitiotns thur ship's hulls), textiles. light allis andc aluminliumn structure reiitis staile.
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Materials Testing Royal Australian Navy
Laboratory Research Laboratory
Officer in Charge: Mr K.C. Pirani Director: Dr W.F. Hunter

51 Bourke Road, Alexandria. NSW: New Beach Road, Edgecliff NSW:
telephone (02) 667 2427 telephone (02) 32 2211:

PO Box 60. Alexandria, NSW 2015 PO Box 706, Darlinghurst, NSW 2(010

Materials Tesling Laboratory (MTL) has a staff of 40 and Royal Australian Navy Research Laboratory d{ANRI.1

an annual operating budget of $1M. It provides a con- carries out operations research studies of maritime war-

sultant and investigatory service in areas of non- fare and research on underwater acoustics. oceanography.

destructive inspection, physical metallurgy, corrosion and sonar and mine warfare: works at automating the pro-

mechanical testing, There are facilities for the examination cesses of gathering data during the conduct of maritime

and analysis of textiles, petroleum products, paints, non- 9/10. Most of the work done b, RANRI. . nat equipownti and

organic finishes, and explosives. research into Australia sareanographt oni troment and it, d'ffen

implications A Jasin-Gmratent Richardson Number 1i'ohc (he,h j

7/8. MTL. procides consultant and int'estigatorm serices for the iihtch has electromagnetic current meters and therrnzstor, at eamh cnd.

Australian Defence Force and defence industr Counting of par- I,; here being checked k4RRL has u arked ik Adcian'd rngin sring

tirulate contamnation in Il., is shown t 7), aid hbeli X-roy dtlroitiun Laboratori to produce the successful Mullika hip noonted sinar

anal t, I, being conducted using I no' t~po o4 iinmeri dte blIipd oI These" .dullihO staOVVs i 't ertafi sho n In 11 transit I s t. h I b ,,

AT. and patented bi the ustrolitn Got mrnt tested in the laborator and at -a

I 1111 ____

Sit

1~1

4 i!
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exercises anid ot anaLysing ii; anid carrios out R&D on the Ocean Sciences Group. led h ' Dr I.S. joe
iniproventent of weapons and equipment and on possibhle concentrates on un derwat e racouti is anrd p hvsica I ocean -
ftu re eq uipnment. Its work is predominantlY fotr RAN. ograpihv. Their WI Irk has5 incluI tded r esearch it tuorbitlent
some has heen for RAAF. There is a professional staff oif mixing in the uipper oceatn. the anal~ ' sis anid predict ion o
some :35 scientists and engineers, and 5i0 other staff. The tides in Bass Strait, participation inih. work on nmesoscaLe
annual operating hudget is $2.6%1, oceani eddies investigations intot mixed layer temperature

Over a period of ~ears much work has been dotne on the profiles. the relation betwkeen the piroipagatioin of1 sotinr in
eddies that form in the ocean off the eastern coast itt the water and microwave etnergy itt the air above it. radar
Australia and tin the Tasnman ticeanic front which extends ducting over water, ambient seta notise and the thetry oL
between Australia and New Zealand. This work ho,. been underwater surface-duct sound propjagatio~n.
carried out by the oiceatn sciences and sonar groups of Sonar and Surveillance Group is led h% Mrt I.C.
RANRL. with some support from W~eapons Systems, Waller. It has made a sutbstantial conthhotioi to the
Research Laborator 'y SaLisburY. and, in some parts oif the developmnt and testing of the luliiktt ship- totiteil
work. in colla borat in with scientists oft C SIR 0 tid sonar, working with AF'1. It has worked (in signal pro-
overseas labioratoiries. cessing. sonar arrays. subniarine sund ranges. soinar

Operations Research Group is led by ' lNr M.1. Frost, displays matched tot the humni operatoir, trd tiew sotit
Its wiirk i ncluides studies itf submaritte arid tint i -stibtririne and weapon systemns foir subitarinies
wvarfare, air defenice. maritinme surveillance atid piatrol,. Mr W..t. Turner is in chat-ge itt Mine Warfare Group,
sutrface and air strike operations, naval force compoisitiotn which is coitcerned with studies of rmin. w\arfare, the
antI levels. and the automation itf the proicesses ot attalysis of tttine-counternteasures, exetcises. the deveLtIti
gttheritng antI analYsing data front nmari time exercises. inent iof clearance d iving eqU iptiteit incrluding training
RecetLy. analysis eftiort has been applied to exercises itt devices, defence against titderw ater sabioteturs. mite-
the Kangaroo W oral and Tasmatt Seas) and Sarndgroper count ermeasures eq ui pmettt atid coitptter- httet mineii'
I Idiatn Ocean) series. wattare plannting techtniques.

The Ensgineering~ Group, under NMt C.A. -latoc.
engineers and deploYs de\-itces ti oiper ate tn the ,(tt andsui

develops telemetry and data-Lugging ystetrn,

THE DIRECTORATE OF TRIALS
The Directorate ittTriiLs is part it Dl O 10etral ofic)te in

- ~Cantterra. and is resptonsibtle for- the piL ningr to-oridiii-

tion anid management of IDelence Trials toir all three-
Services. The Directoti is Caitt N,- New ian RA-N . elc -
phone (06)13 663 44463.

Defence Trials, which tire user otrietted. itav li nui
dticted for mantv reasonts - for exaimtple. iti detenittIit, i
extent tit which ntateriel swhich has bteen ileseLijied l
tteing considered for aicquisit ion. ineet s stilted i-qit-s
otetts: to exaite the effec-tivettess itt eqipmtent Iii.di
fications or the perforcitate oft existitng itetts untder tituS

conditions; or iii asse~s the ovserall imptiaut if iuitiodiiitig
ito service tiew uiotcets o r neiw eq~uipmnt.iti

The lDirecturtt usuail] hits stuttte fifty triatls (it sail ij

itagittudes Iteitg iLa, tied. conutictedl or -erepotted it. -tii
tises nittitt tritals agenicies. itncludintg eLeiiett It ilit

-e'ies. DS.0 estattlishineint. and ulrgatttsat in s Ii

Ittfortaction curretnt at March i sL
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Weapons Systemns Research Laboratory

111 lelelrlroe No. has change,] to 259l 55.'i

MIr .W. Cromopton has retired and the lDirector'R position is currently occupied
Is) Mr P.O. lGillard.

Aerirlillistirs Dlivisio~n: Mr ElII. Blarnard Brown is nlow leader of field eaperi-
roonts groupli; r G. lepp% firw Irrols (lyramics group; Mr M L. Rohinson is now
ii leader of aerorlvnarnics researth group arid Mr El). Thomson now leads an
ircraft stoires inrteractionr research groom.

Weaponis Swoers Dlivisionr lDr IB lrensr is currently head of the division.
22 MIr WA Craik has retirerd ari Mr HIA. Green is currently head of systems

dev'elopment grrrrr MNrDII tiro-rr is an-a head of the marine studies coratosite
%hInch does rirderwater nirirstic work. and lDe A.!, Carpenter is now leader of
uirnderwsater dletection girup

lrrpiilsiiin I iss 1:rr ), It It Iro-e ( rorcket prropiulsirrn research) and Mer .Al.
Shirlitrrd grin trriitiilsirr resei h) assist IDr W.G.P.f Roheritun to leard the
il om- %n.1, .1 F Iirrirpirr is rri- trailer if nrrt rocellrulrse proprellants grou; D r
4' W Firig is rnw leiler ifth Ii rrnitrii p troptellants and expnlosives group; Mfr
1 I, At hrrsoir is thre inct reailer if prriosin sy-stems grroupr (formnerly led) hy
%t, A I. (ligers I

Central Studies Establishment

p2-, it It GBirdy is airs thre reailer if Strategic St idies G~rroup and D r M.W.tarvia is
Iri erailer if Management Sr idieu roup

.Jont Tropical Trials and lResearch Establishment
auli N .14 I erripter slier) n I19S3 and Nlr W Hi. I lindisor is ruirrenlY occupliig the

poao if orrir-er iii Charge.

Mnaterials Testing Laboratory

1,2 teIlelihone Nir. has changer) tri Crtt1 4222.

1 his latroratory was transferred rout rif l)ST( on I July 19804 to the resprinaililitY
rif Chief of Suptply arI Sup~port.

Royial Australian Navy R, rch Laboratory

'7 %Mr Mu I). Ferrt is currently oiccupying the position of lirertor,
%it It~ l)F Wild is the current leader oif Otperat inns Remsarch.

MPt 70784



Department of Defence
DSTO INFORMATION BOOKLET

CORRIGENDA AT 1 JULY 1984

Advanced Engineering Iahiieatti

Nirchaitteal Enginierirng alid Wtt~iIll Itt.t ..... Nit N t ' FI~ nt t

Aeronautical Research Iahiirattirics

pii Aettiletamis 1t ... tittt Nit, H A I-il. i1 ot111 fllt gc-itt ciii it-ctIi.ti
aircraft bhlaetiir statics, Nit Yll ioitt htt-ts retedl au

1 
Nit NI K F-t

itow the gettup~ leader for willt] ttititei ,pternaitton

ant Meo-t Eli litit lhi-c o tItiti - d-wu

)15 Sc-sirius Di.....it. Dr P' F. i'ee 1niii thiilead tit"
1 

ilr lttnt. ite t it ,ii-

ie, cttrtiu leadr ofi nnit'in,.pttt it gt'itp

Electronic Research labiiratiir

tit'e-ctti-s" lh-nisti iic H S St-c ttu inwthle enti- if iiitt-li-ii
testers op Neti~t r Ii t alit., is ti let Ii o-iltoltnoig steitn gitii

Materials Research Laboratories

itt8 Te'lepr~hone No. has chanigedti ill 4t it199~

lie IF-. Sauelsi has rettedt tut M Nit W tititki is now" iietttc

Mietaliurgy ivisiotn: frl I Lambttitttrtt hit -cltutuan ii At. Biedfotrdt .s iottile
group leader ftie aimunition itictallitigY, Ii eN A litey its left aitt iii I it
iJihnton in now geop trailer ftc hugi t citliecatitte tioeltttur, stttin theout
inatitti grtotp tan tern iiianditi

iihlsicnIiin: Mr W F. K ibul itl list1' 1 S-h asi tii. E S Mailita loi
lead thr disisiton; lie C.1 Sach is now" gcroup trailer for laser reterac-, I Dr L.-I
Frreman has retireil and Nir 1) It, Sittittice is ttwrle tt f.tpttinrtearti genii

Physical thruitistry Dtivision: tie J Fai isuttrrently trails the ivistitit nitlt the
sup~port of tie H W. 'Ihitrpe; lie 1) Whelan is niow thle 1tat Gteo ilitse
research; rltrettltintics reseratl groupt~ has Itert abtsorelltti I'It it-'s
lriein

pil9 Organic Chemnistr Divisiton.- there in alnst a ittlyitrer reserch ge(tttu) let]llIt Nir
H A Cumunloius.
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